Subacute sclerosing panencephalitis (SSPE) is a slowly progressive fatal inflammatory disease of the central nervous system, developing as a sequel to childhood measles infection (1,2). Typically it presents with myoclonus and dementia progressing to a mute, bed-ridden and incontinent state finally leading to death. The best accepted postulation is that during the measles infection there is incomplete clearance of the measles virus by the patient's immune system leading to persistence of incomplete forms of the virus with aberrant M protein in the central nervous system. This results in cell death, inflammation and gliosis (1).
Introduction
Subacute sclerosing panencephalitis (SSPE) is a slowly progressive fatal inflammatory disease of the central nervous system, developing as a sequel to childhood measles infection (1, 2) . Typically it presents with myoclonus and dementia progressing to a mute, bed-ridden and incontinent state finally leading to death. The best accepted postulation is that during the measles infection there is incomplete clearance of the measles virus by the patient's immune system leading to persistence of incomplete forms of the virus with aberrant M protein in the central nervous system. This results in cell death, inflammation and gliosis (1) .
The worldwide prevalence of SSPE is 0.04-2 cases per million (1, 3) . It has been brought down following implementation of measles vaccination in the developed countries (4) . SSPE still exists in the developing nations, with high incidence amongst some ethnic groups (3, 6) . The pattern of clinical presentation of SSPE has been noticed to change to an extent over the years, while some changes have also been noted in the laboratory features of SSPE (1, 2) . SSPE still continues to take lives of children in developing countries (6) ; the uncommon modes of presentation of SSPE pose diagnostic difficulties and hence are being highlighted in this study. We have also compared the present results with a similar study carried out in the same department of neurology in 1974 (7).
Materials and Methods
This study was carried out in the department of neurology of a tertiary care hospital during the period of five years from 1998 to 2003.
Inclusion criteria given by Dyken (1) were followed, namely: 1. Progressive cognitive decline with stereotyped myoclonic jerks. 2. Generalized long-interval periodic complexes in the electroencephalography (EEG). 3. Elevated cerebrospinal fluid globulin levels. 4. Elevated cerebrospinal fluid measles antibody titers. 5. Typical histological findings in brain biopsy or autopsy.
The diagnosis was established if three out the five criteria were fulfilled. Those patients fulfilling the above criteria were selected and enrolled for the study. Their data was obtained under the following headings. a. Preliminary data: name, age, sex, duration of symptoms, history of measles, history of measles vaccination. b. Presence of symptoms like cognitive decline, myoclonic jerks, seizures, loss of vision, behavioral change, and sphincter dysfunction.
These patients were then evaluated clinically to look for abnormalities of higher mental functions, visual acuity, presence of chorioretinitis on fundus examination, presence of long tract signs and motor or sensory deficit. Clinical examination was followed by investigations including EEG, cerebrospinal fluid and serum examination to look for measles antibody titers. Neuroimaging, wherever possible, was carried out.
Results
A total of 32 cases were included in the study. Twenty four of these patients were males and eight were females. The age at presentation varied from 4 years to 21 years with a mean age of 13.4 years.
In our series 26 patients presented with cognitive decline, while myoclonus was seen in 27 patients ( Figure 1 ). Almost 90% of the patients had at least one of these two symptoms. In the remainder, predominant seizures, loss of vision or behavioral change were the presenting symptoms. Six patients were incontinent by the time medical attention was obtained. It can thus be seen that cognitive decline and myoclonus were the essential features of the clinical symptomatology at the initial examination. Figure 1 also depicts the symptoms at the onset of the disease. Relatives of two of our patients were unable to pinpoint the exact symptom amongst myoclonus and cognitive decline at the onset hence in these patients we considered that both symptoms began at the same time. Out of the 32 patients, features like vision loss, seizures, and behavioral changes were seen in 13 patients with one patient having a simultaneous onset of seizures with behavioral change (Table 1) . Typical features like myoclonus and/or cognitive decline were seen in the remaining 19 patients. Thus in approximately 40.6% of patients uncommon features marked the onset of disease.
In our study nine patients were vaccinated for measles at nine months of age. The mean age at onset of the disease in the vaccinated group was 15.7 years as compared to 12.4 years in the unvaccinated group. The vaccinated group had a rapid clinical worsening as compared to the non-vaccinated group. The average duration of illness from the onset of first symptom to seeking medical attention was 3.2 months in the vaccinated group while it was 6.6 months in the non-vaccinated group. By using the Neurologic Disability Index, all the unvaccinated and six vaccinated patients were found to have subacute speed of progression, while three patients in the vaccinated group had acute evolution. 23 patients were unvaccinated. Relatives of 15 patients (65.2%) could remember the presence of measles infection in the childhood, prior to the age of 4 years. The mean incubation period in these patients was at least 8.13 years. Out of the four patients with onset of illness after the age of 20 years three were vaccinated and, the single unvaccinated patient had suffered from measles at the age of 5 years.
Thirteen out of the 32 patients showed uncommon features at the onset of the disease (Figure 1 ). Amongst our series of 32 patients, seven patients presented with vision loss which was attributed to white matter lesions in the parieto-occipital region. Out of these seven, visual loss was the first symptom in six patients. Three other patients had signs of early optic atrophy but had no symptoms of loss of vision. Thus all patients in our series had cortical type of vision loss. Five (15.7%) patients had onset with seizure disorder, while long tract signs in the form of spasticity which manifested as either hemiparesis or quadriparesis was seen in five (15.7%) patients. The pyramidal tract signs were seen in later stages of the disease. The six patients Twenty one patients were imaged in our series. Eighteen magnetic resonance imaging (MRI) and three computed tomography (CT) examinations were performed. Eight patients had normal imaging findings. Out of the remaining 13 patients abnormalities were seen in white matter, grey matter and basal ganglia. Changes were seen in parieto-occipital cortical and subcortical areas with symmetric involvement of the periventricular white matter in 10 out of 13 patients. Seven patients in this group of white matter lesions presented with vision loss. Three patients had involvement of white and grey matter together while isolated involvement of basal ganglia was seen in a single patient (Figure 2 ).
Discussion
SSPE is a chronic inflammatory disease of the central nervous system following childhood measles infection which is invariably fatal. The average age of presentation worldwide is between 5 and 15 years with the mean age being 9-10 years (1,2). The average age of patients in our study was 13.4 years, which is higher than other studies. This finding is in keeping with the fact that globally the average age of SSPE is increasing, which can be attributed to better vaccination coverage. In the present study, the vaccinated patients presented later than the unvaccinated ones by 3.3 years. There are some reports in which the average age has been shown to have decreased following vaccination; however the importance of this observation is unclear at present (4,6).
In our study, patients who had been vaccinated had more rapid course of disease, from the onset till the diagnosis, being 3.2 months as compared to 6.6 months in the unvaccinated group. Also, acute progression was seen only in the vaccinated patients, but we could not find any study to corroborate this finding. The association of measles vaccine and SSPE has been an issue of much importance. In patients of SSPE who had been vaccinated, It has been documented that the genomic structure of the measles virus from the vaccine did not match the virus obtained from the specimens of brain biopsy as reported by Jin et al. (8) , and measles vaccination has not been causally associated with the development of SSPE. Our observation of rapid evolution of SSPE in vaccinated patients will need further scrutiny with larger number of patients.
The higher percentage of cases of SSPE amongst the vaccinees may be due to poor nutritional status of children in the developing countries resulting in poor uptake, or due to a different type of strain in the environment, subclinical measles infection prior to measles vaccination or due to faulty storage (cold chain) of the vaccine. We believe that one or more of these factors were operating in our vaccinated children who had SSPE.
Thirteen patients presented with unusual symptoms like loss of vision, seizures, or behavioral changes. Though loss of vision is a well documented symptom, studies have reported a higher incidence of visual loss amongst patients with adult onset SSPE with age ranging from 20-35 years (2,9,10). However, in our study, the mean age of patients presenting with loss of vision was 14.8 years with The vision loss in these patients was of the posterior type with neuroimaging features suggestive of diffuse white matter lesions in the parieto-occipital lobes which are best seen on the T2 weighted MRI images (Figure 3 and 4) . Features suggestive of chorioretinitis were seen in four patients, out of which three patients also had early optic atrophy, however loss of vision was neither reported nor found in these four patients. Thus, at all ages, visual loss of the occipital type formed an important feature in the early phases of SSPE.
Those patients who presented with seizures had a longer duration of symptomatology till the diagnosis of SSPE. Most of these patients continued to experience seizures in spite of anti-epileptic medications and then they progressed slowly with evolution of myoclonus and cognitive decline as the time elapsed. All six patients experienced generalized seizures, out of which four patients began their illness with seizures alone and in the other two such seizures were either along with or following other symptoms respectively. Patients with "disease revealing" seizures, as seen in five of our patients, had a prolonged course of symptomatology, before cognitive decline set in. Kissani et al. (11) documented epilepsy in 30 (42%) of their patients in a series of 70 patients. Among these 30 patients, "disease revealing" seizures were seen in 23% of patients. Özturk et al. (12) had seven (19.4%) patients with seizures in their series of 36 patients. The incidence of seizures in our study is less as compared to studies mentioned in literature.
Wandering behavior was noted in four patients and it was the first symptom in two of them. These patients had uncontrolled urge to leave home and would wander for hours before returning. Irritability and adamant behavior was seen in all the seven patients. Hyper religiosity was seen in one patient. He used to spend most of his awake hours in praying and worshipping. All the seven patients gradually developed more obvious cognitive decline and myoclonus over an average period of 5.9 months.
Out of 21 patients who underwent neuroimaging approximately one-third of patients had normal imaging. The most striking feature of neuroimaging was abnormalities in the white matter mainly involving the parieto-occipital cortical and subcortical regions. Changes were also detected in the grey matter and the basal ganglia but these changes were far and few as compared to the white matter changes. Early stages of SSPE shows edematous change or normal imaging while later stage of the disease shows marked atrophy of the brain which was seen in three of our patients (13) . In our study there was no enhancement of lesions on CT scans, but Brismar et al. (14) have reported a case with rapid clinical deterioration and multiple areas of enhancement on neuroimaging.
A similar study regarding clinical aspects of SSPE was published from our department in 1974 (7) . We compared the findings of our present study with the study done at our institution 30 years ago. As can be seen from Table 2 , there has been no significant change in the mean age of patients. The striking preponderance of male patients continues, though less prominent. This is curious. Earlier it was believed that the social circumstances were related to this disparity. Those social issues have much changed over the past 30 years and this observation is difficult to explain and may be related to hormonal influence as suggested by Dyken et al (4) . Zeman and Kolar (15) mention a male to female affection as 2.5:1 which is comparable to our study ratio of 3:1 (15) . The majority of patients had myoclonus and cognitive decline. No case of vision loss was reported in the previous study. Hemiparesis, 
Conclusions
SSPE is still an important cause of mental decline at young ages in our set up. The mean age of presentation has increased to 13.4 years, over the past 30 years. A proportion of patients had developed SSPE in spite of being vaccinated. Almost 40% of our patients presented with one or more of uncommon features like vision loss, seizures, and behavioral disturbances. These presentations need emphasis in the early diagnosis of this devastating condition.
